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Table 1. DSM-IV/ICD-10 Diagnostic criteria for autism and Asperger Syndrome (adapted from Lord et al. 
2000)
Autism  
 
Delays or abnormal functioning in social 
interaction, language, and/or play by age 3. 
Asperger syndrome 
Age of onset No clinically signiﬁcant delay in language, 
cognitive development, or development of 
age appropriate self-help skills, adaptive 
behaviour, and curiosity about the 
environment in childhood. 
  
 
Same as autism. 
No clinically signiﬁcant general delay in 
language. 
 
Same as autism
Social 
Interaction
Qualitative impairment in social interaction,  
as manifested by at least two of the following:* 
a)  marked impairment in the use of 
multiple nonverbal behaviours, i.e., 
eye-to-eye gaze; 
b)  failure to develop peer relationships 
appropriate to developmental level; 
c)  lack of spontaneous seeking to share 
enjoyment with other people; 
d)  lack of social or emotional 
reciprocity. 
 
 
Qualitative impairments in communication 
as manifested by at least one of the 
following: 
a)  delay in, or total lack of, the 
development of spoken language; 
b)  marked impairment in initiating or  
sustaining a conversation with 
others, in individuals with adequate 
speech; 
c)  stereotyped and repetitive use of 
language or idiosyncratic language; 
d)  lack of varied, spontaneous make-
believe or imitative play. 
Communication
Behaviour Restricted, repetitive, and stereotyped 
patterns of behaviour, as manifested by at 
least one of the following: 
a)  preoccupation with one or more  
stereotyped or restricted patterns of 
interest;  
b)  adherence to non-functional 
routines or rituals; 
c)  stereotyped and repetitive motor 
mannerisms; 
d)  persistent preoccupation with parts 
of objects.
*A total of six or more items are required for diagnosis. 
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1.2.2.1. Recognition of the facial expressions of emotion
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1.2.2.2. Multisensory perception of speech
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1.2.2.3. The effect of attention on perception
5
%			,% 




. 
%
%
,
	%H
	

	
 %
	%
	H 
  

 
	%


2
,	% 
	4+=>>K3.&
%	


1


	



,
.&	%
1
	11



,
%
%		
	. 

1
%	%
%
%
21/

	


	
%	32
	8:;>3.(	
@%	
	
5%
%%

%
%

.
)
	
%	


	
	% 	%

8 (%	#		

		%%

.
,	

1
%		%#		1%		%1	

,


	
%%.
89
,	
,%
%	

%
		%1
1
52
,	5	4 %#	
=>8>3.&

 	 	
	%	

%

 % 51
	
%.&
%	
	
	
,	D@/

		.
	@			%	D@/
	

%1,	,5%
	,
,		


%/		
	2
.=>><N
D
45
	=>>?N.=>>=3
,,
	

	
%%
/	
	2*"
	%D$
4
=>>=3 .
(	,5

%	


#		
%	



		,,

	
%	
2.=>>=3. 
	,5	

	@/



	,-

	
	

	
,,
	
%
/	
%	
	2*.=>>=N.
=>>=3.&	1
,
D1
	%	

	%%
5,,%2(,=>>93.
%
	
%1%

	
		1
	%

 
%

,
	@/..,

,
	%@%	%
2
	8:;>3.
			
 	
,5@%	,  B 
 	%  


		
%
	 2)% 8::K3.)%	 
%%%

%			%		,	
 			 	%1 2+
,
14
=>>:3.5%%

%			1

	
%					,5	
,





	
%2%	3	






#	
%2
		3	,		,%

%	.(	
	
,	
	%
%
	1

%	

	
,	
				
	%%		%
	
2)
 4 =>>?3.(	,5
/		@%	
	
	,	2L8::=N	8::=N5,

8::;3
	%
1
 @%% 	%


%		
.
1.3. SUMMARY
(	,5B		
%%
%
1
%	%		1
		
	

.&
	%

	
1	
	,5
,%	
8;
%
1	
%%
%
. 
%	%

%
1
%%
%
.(%	%




%	
%		
%

	%%
1

%
%		
%
%%	%#
#%%
%
.
'



%
%



	%		

%

%
%%	.&	%		
%		

	%%
%		
%
%%	5.
8:
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3. STUDIES 
DIAGNOSTICS AND ETHICAL CONSIDERATIONS
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Table 2. Demographic variables for the participants of the study series.
    
N Age Gender 
(male/female)
VIQ PIQ FIQ
AS Control AS Control AS Control AS Control AS Control AS Control
Study I 22 23 8.9 (0.9) 9.0 (0.7) 16 / 6 17 / 6 112 (17.3) 112 (12.9) 104 (17.1) 108 (12.7) 108 (13.5) 110 (10.4)
Study II 20 20 32 (10) 31 (8) 13 / 7 13 / 7 110 (11) 116 (8) 113 (16) 113 (16) 112 (13) 116 (11)
Study III 
and IV
16 16 32 (10) 32 (8) 13 / 3 13 / 3 111 (13) 118 (8) 114 (16) 114 (16) 113 (14) 118 (9)
          
  
 
3.1. STUDY I: THE LANGUAGE ABILITIES OF CHILDREN WITH  
ASPERGER SYNDROME
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Table 3. Language tests used in Study I and the language abilities they measured. 
TEST LANGUAGE ABILITY
NEPSY
(Finnish Developmental Phonological processing
Neusopsychological Comprehension of instructions
Evaluation) Sentence comprehension 
Non-word repetition
Fluency
Sentence repetition
Boston naming test Naming
Rapid automized naming Speeded naming
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Figure 1. Box-and-Whisker plot graphs of differences between groups in the subtests of Comprehension 
of Instructions and Phonological Processing (results for the AS group on the left). The range of the scores 
is greater in the group of children with AS than in the control group in both subtests. 
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3.2. STUDY II: IMPAIRED RECOGNITION OF FACIAL    
 EMOTIONS FROM LOW SPATIAL FREQUENCIES IN   
 ASPERGER SYNDROME
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3.3. STUDY III: THE PERCEPTION OF AUDIOVISUAL SPEECH IN  
 ADULTS WITH ASPERGER SYNDROME
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Figure 3. A sample bitmap from the visual articulation video and the structure of the stimuli used in 
Study III and IV. The axes that delimit the regions of interest (ROI) ellipses used in the eye gaze analysis 
are also illustrated.
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Figure 5. Gaze duration for 14 AS and 16 control participants in visual (top) and audiovisual (below) 
conditions (Figure by Jari Kätsyri). 
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3.4. STUDY IV: THE EFFECT OF VISUAL SPATIAL ATTENTION  
 ON AUDIOVISUAL SPEECH PERCEPTION IN ASPERGER   
 SYNDROME
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4. GENERAL DISCUSSION 
4.1. SEVERAL FACTORS UNDERPINNING THE COMMUNICATION  
 IMPAIRMENT IN ASPERGER SYNDROME
&		
				
,		%%
%
	  %
%
  5. (  

%%D   1	 
 %,5 . (%
%		,/%
1

%,5.&		

(%
@		%,5
,
	%

	%
	

	%
		1	.&		
,	
%

	
	%%%	
%1,
%
		,52
,=>>A3.
,



%	%	1		
P%@%	
/%%

2,

	%

1







%	32=>>K3.&	@	
%

%		
	
		5 5	

	%
,	
	
%
%

	%	.
,%	
%
%		
%	

%#
#%%
%

	
1%


%
%
5.&	%%(
1	
,
@%	

%		G%	#

	2!+	3%1
%
	%

	%	
	
2*-.=>8>3

	


		2	F.
=>>:3. 
%%

	%
%%		1

%
#%

		%	
	
2*	
.=>>:3,

%


1	%%

	,	

%8=	
%


%
	


,5.&
	

,,	
	%1,	,5%
	
,	
	

%
	%%.
&%	%		%

%	

%#
#%%
%
	,5.((
@
,
	,5
@%	%


%

	
1		


1%	.(%%
%,/,%
		
2O4 =>>?N'

.=>>?3%	,5%
D
%

	,
	
1		

1%	.(	,	
A?
%	%

	%		1,,
/	
(((($,%
		%
%
%		.
@	
%		,
/


%#11		N	
,5,
%1,			,		.
&, 	
,

  # 1
 		 1 %
1,
	
1%	@%,		,		

	
2($3.$		

	


	

%1					
	12%..
,	B%	((3	
,			
.(%
	%D2	B%	3	

%		
	%%		
%		
		%

2O
.=>>A31  
%@	%D1

	1
 

 	,5 #

%		

/		
	
%2((3.
	B
@


#1%




,	B%	
		
	
	
%		
@%
%		


	
%/		
	
#
.(,
1	

,%1,
	
#1%
1%%
	11	

%D	((.&	,
		1	
,	

%			
1	..,%%
%,

	
%
#.
#1,%,		(((($	
%

		
%

	%%	 
%
,	1
			
1	


 #
1.(((
	%
,	,5%
	
	%
%
	,%,
1%
1,'%L%.&						,5%

		%B
%
	
1,	
%	
'%L%.5	@
,	
%($,	,	

	
.5
($	@%%#1


(((%,	
	


/%

		%%
.'

,%,	%



		,	%%			
	%



 /%	 '%L%1,
	.&
		

1
%			
%




	%	.
,	
		
		%	


	2!+	3%%

	%			
1
	,52
.=>>AN"		
#$	
.
=>>AN*-.=>8>N	F=>>;3.&
	
		1%	
A9
	


%		P%		
%
.(
		%	%
%		
		
			
/,%%
%%%
2O4 =>>?N'

.
=>>?3%
1	
/, %

		 

		

	5.
,		%

	2(((($3
1

%

,		1,
	%
1,,	

	%

,%B
%

,
		

	.&
1
		

%	

B%
		%%

1,	,5%
	1	
	
%		
%
5,%	

	
@	2714+%=>>;N+		
.=>8>3.
,%
	% 		
  
	
, 


		

	

%
	.(%B
% 

1		

 		


%

.(,
1

			

	
	%
	%
	%	

%
1,
%%.
($

,	%		

%

		%%
	,5%


%
	. 
1
#%%B	
(((
	%
,

%	%%

,		,5.
,1
/%

	

(((($B
%		
1		
,5,	

	
	,%
,%

	

	@	
%

%%
%


		
.&	
	

%
	%
@

%	
5.(		@		
1		%
	
1	%%

		,51
%


.&B
			%
1%%	
%					
	,5



	%
1
1-%	1	
%	2+1)
,"
	4
=>883.'

	

	%		
	

 


D		%
%
.
4.2. CLINICAL IMPLICATIONS 
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4.3. INDIVIDUAL DIFFERENCES IN THE ASPERGER GROUP
(   		  
 
 	 , 5,	 . &

%
	,5,	%

	

%


	,	
	
	
.(	
(((((($	
		
 5	,

			


	,5
	
%

%	
	

.&	@	,%		



	
		%2..D=>883.(	
		1
	

	P%%	.&

%

		%
1@


		.
	%
%	
A:


			%		,%
	
	1,
	
,	.(	 	% /		
	
1%%D	

	
		1 	%
	
	

1%
%
		%%	%		
1%


/		.5

%	,	,	

		1

%
1
		,%%	%	..	

%	05
		
,

				
1

		.
4.4. FUTURE DIRECTIONS
&%

	%

/

		%
	
	.(	%
	

%
	
		1

% 	,1
1%

1

%
	.
		
%			,	,
	1%


	@	%
	
.&		
,
		,

	

%
	.
&B%%


		%	(((
($,	
%

	

%



		%%
2.=>>93.5%%

	



		P%	
%
%
%
	
%
		%		,%%
	.5




		%		%%

1/%
%



%%%
%
	.(,		%

		

	1	
	,5
,	

	%%
	

B%
		%%
.&,	




		%
1
,	1,
1	%
	


	
	%
		


		2+DD
 L	4 
		 8::?
,		(%
1
4

=>>?3.& 	%
		
	1	

	%
%

%
2


 %
/ )
%0	 3  		 %  	,5 2..
	54=>>K3.+% 



			
1	%
@	52	..	,(D,
,
'
	
	4=>>:N*"
	%D4$
=>>AN71
4+%=>>93.&		
%
	1,%

%
	
		
1%%		

%
	
1


@	
%		.
+%
	
1


%


	%





	
	1%

1	0	
,

			

K>
2
 ,	L
4=>><N=>>93. %	%
%	

		1%			
	%


%
/		
	21&14!=>>>N714
+%=>>93. ( 	 

		1  

 	
	

 %/		
	
		
5
	
%


@%2..'%(
	+%#%41=>>?3.
$	 

 	 
 
 


%
.
		1,
			,	1	


%


		@%	1	
	,5	



%


%/		
.

#1
	
,5
	
/%

				
($. %,5
,
	%

	
	1		%
	

	%
	2(3.5		%		
	1	B

/%%

	

%%


,

%
	.@%%

	

	B%


%
		1
1	%,	2
.
=>>9N 11#	

)
4+DD
=>>:3P%

1	%

	%		
	1
%%

D
.&	
%
%%

@%	


%
%%


%
/1	%
.%	%


		1

@	%		.
5
	%


			%%/	@%	
%
%,5
%1
,1
	

/

@	
			.
,	%




			
%
5	
1	


	%
	


	%	

%

. 
/%

	%

		%
1
	1%
21,	

P%


%3	%%
. 
		%


%
%
	

%@	

		1%	1

..



%


	%.
K8
5. CONCLUSIONS
&%			%
	%
%

5	
.+		
			
		%
%%
	
%#
#%%
%
%5.
&	1%	 		1,	%

#%,
5%
	 	

			

 %
1	. 
	,5@%	%
%/		
	
1		

1	.'

B%
 
	 	%%
 			 %		
%
 
5		
,%	
%
1
@%	%#
#%
%
%
.
K=
6. REFERENCES
5
	+.	.4".2=>>83.51

%		
	
%



%		. 	!"8A2=3=A=H=K>.
5%R".(.	1!."..'

)..".4)

. .2=>>K3.%#
#
	%
#%
	,	
5	0	
	
.   	 ! #  #$  %
&K<2?388>9#8K.
G8>.8888M-.8K?:#9?8>.=>>K.>8#8#>>A>A.
5L.
%	!.2=>>83.5
%
	%
	.
'(?8><#88:.
G8>.8>>=M-..AA:A8
5% 	%% 5		
%
 28::K3.&   

	
$)  2'#($3.	
G5%
	%%5		
%
.
5	.4 %#	
 . 2=>8>3.5 ,

	   	 


 	.&
*+A>283<=#9A.
G8>.8>8?M-.
.=>>:.8=.>>A
5,

&.28::;3.%,-
./	##	.


G"		%*	1		.
5	,.!.
.4)
#
.2=>>?3.(%



1	%

		G5	

.-
"82A3AK:HA?A.
5	,.)
#
.,.70+
'.4)
!.2=>>93.
%

V	
%10
%#
%		5		
."K<283=H8K.
5	.28:KK3.I5		%	%
J*	.5%Y
	%8899?#8A?.!		
28::83
. 2!.35	5	
.1G1
			.
5	5.".28:9:3.-0!
	5	5	
	%

%%	.
KA
)5.
5.L
	(.)

.

!.6D!.4
+'.28::<3.5			
%	
G%

)	,	.#=<283?A#99.
)
#
 . "
&.'

.4+
1	
'. 28::93.5

% 	 
 
 
G % 
   %

	,	
		
. 	!#
#$%&A;293;8A#==.
)
#
.,.4"
&.28::93.(	I

	JZ!%

		,	
5	
	
.1!K2A3A88HAA8.
)
#
.	'.4 .28:;<3.
		%%
I

JZ!=8283A9#K?.
)
#
.,.".+	6.41(.2=>>83.&I+
'!	J&			
G	,
	
	,5		

#%
	. 	!
##$%&$K=2=3=K8#<8.
)
#%
.2=>>83.&

	G,.+		&"

7&)+		5%	.
)
"."..	
'.$.+.
/&.70

'.4'
%.
.2=>>K3.5	,	
%
	
	
	

	%Z
%
 5		
%
#


%		
	
	.($8=92;389>?#8?.
G8>.8>:AM1M,8:K
) '. &
	 . 4 	 *. 2=>>?3.   G
	
%			.!-8>2?3=<;#?K.

G8>.8>8?M-.%	.=>>?.><.>>8
)
'.*.46#&
.2=>>A3. %


 
	%
%
	

%			.(*.
!(*892A3?<8#?K.
)
5.'

."%.4 1".2=>>A3.'

%

	GI%
/J		. 	!"8<2=3=8;#
=<.
G8>.88?=M>;:;:=:>AA=8=>;8<>
KK
)L..L. .4 .2=>>?3.5

	


	
		
	
%			%	
	.
"0
A82K38?8K#=K.
G8>.8>8?M-.
.=>>?.>=.>A9
)+.&.'. 
	'. ".
D
 ..4
.. 2=>>A3.
$	%


1

%

	%,	.
#-. 	%
#-2
%#-8K2=38<8#9.
)
	
[.)
.".	+.4	.2=>>93.(			
%

	
	
%%
@%	."
K<2938<>8H8<8>.
)% $.6
 5. 8:;?. 	 % %

.(   	
#99A><#A=9.
)% ". . O '. 4 ' *.L. 2=>>93.  		%	 
 D
@/
	%%
%		.-"=2838#8A.

G8>.8>;>M89K9>:8>?>8>KA?KK
)%".28::K3.%
@%		
	,	G
%
@%
	. 	%
#
8>A2A3<A<#KA.

. 11#	
'.)
.%%.'
5.
		L.4
+DD
L.2=>>93.(
%
	%			
		1


	.#	"%
	
-	3-	%
8>K2K<389;=<#A>.
G8>.8>9AM
	.>9>?=9A8>K

+	F&	
5.$+.5EEE+4
6%*.2=>>A3.%#	
#	%
%
,	G%%1

.#	"
%
	-	 3-	%
$ 8>>2:3<<?9#9=.

G8>.8>9AM	.>;A<?A88>>
.4 .2=>><3.$	
	%
 	."
K;2A3K:9#<>9.
G8>.8>8?M-.
.=>><.8>.>8;
K<

*.'.%,%D).'."
	
&.%..L	1%'.
5.L
	..5/5...2=>><3.LD@/

%%
 %
%		 	."";2K3
<8:#=?.
G8>.8>A;M8K=8
L).$

".4.28::83. %+%

#
5	. 	!#A?:#;?.
1.&1'.4!*.2=>>>3.%
	%
	%%
	



 %/		
	.#-. 	 
%
#-2%#-$88283;?#:.
D
1(. %.+
	*.
7.4
5. 2=>>?3.&I


	J	G	%
1
."
KK28>38;:8H8;::.
!	.L1.4.28:::3.5	%B	

5	
	

#%
		%	
		%


%. 	%
&
&=:2=38=:H
8K8.
!	-+.
'..L
".'.47).
28::?3.
	

%%	
		5	0		
.
 	 %
%
	!%#
A<28838<=A#A8.
G8>.8>:9M>>>>K<;A#8::?88>>>#>>>==
!. 	.$.4!	,
. 28:;=3.

%
	

	
	%
1		 -
%1
Z(.!2!.3

4
'2.A:H<<3.

G1	
		.
!
,%/		

%
%
Z(

	
%
%%+	%8::98>2K3GAAA#AKK.
 11#	
'.
.)
.4+DD
L.2=>>:3.%
	
	.
.8:=2A3<=8#<.
G8>.8>>9M	>>==8#
>>;#8<9;#A
K?
 %#	
.+.)	
$. '..4 ".'.
2=>>:3.!#
	

	
% 

 	
	% 	
. " K9283 =K;#<9. 
G8>.8>8?M-.

	%

.=>>;.>9.>8?
 .'.2=>>93.&%	
	%	
		%%%G
,
.#8=283=#==.
G8>.8>A;M
	-..K>>8;:?
 ..4 .2=>>?3.&1		
D."<>2K3
<A8#K.
G8>.8>8?M-.
.=>>?.><.>>8
L	$.+
%'.
		L.4.2=>>:3.'

%

	





%
	.&

#K<2838>A#8A.
G8>.8>A9M>>8KKA?
LD'. 4 L	 . 28::?3. % 	 	 	
5		

#%
	. 	%

&
&=?2?3<;<H<:<.
LD'.&
	.!.*L.&	.%*.4 	
.2=>>>3.)
G)	%%		 5		
G
	. 	%
&
&A>283
?9#9>.
L
7.)
#
.4".2=>>?3.&125'3
%#
% 1G &	 %
/ 

 %

  	,
,
5		
. 	%
&

&A?2=38?:H8;A.
L
 5.(. 4  .. 2=>><3. 
	 
	 
 %#
1	 

 %

. ! :K2A3 8:A#=8A. 
G8>.8>8?M-.
%

.=>>K.>8.>><
L
	L."
	
.+.4'	,.".2=>>83.5

%			 
	. 	%
&
&A82K3KAA#K>.
L&.4%
'.'.28::=3.53
\!%G
1 	]. "E	E 
	
 E	
			
"E	E.
K9
O .L.28::A3.
%%
%

	G
	
%
.!K;2=38>8#8:.
O .4 .2=>>?3.&,%
%%%
G#
%	%

			%	
	. 	%
&

&A?283<#=<.
G8>.8>>9M	8>;>A#>><#>>A:#>
O .+
5.4
+.2=>>?3.&

	/


	."":28>38=8;#=>.
G8>.8>A;M899>
	,..(D,".
,.+.'
	
	..4+.2=>>:3.
+	

 
	
%
 	%1."
" 8=2;3 :9>#=.  1	 L
. 
G8>.8>A;M
.=A<?
+'
%)
""%

%/		
	%
	1-%	,	
%
	
	."=>><
?<G8?=>#8?=<.
!..2=>>K3.!/%	%
	.!-
;283=?#A=.
G8>.8>8?M-.%	.=>>A.88.>>A
!..4 .2=>>A3.		G		
1.

	
%	%
	
+

%


.	)(
A<;28KA>3=;8#:.
G8>.8>:;M	1.=>>=.8=>:

1	
+..7	
".45.28:;;3.0	%Z&%	
	.
)	"

	%

9:KK8HK<A.

,.2=>>A3.7%
#%
	,	,,

	G%
	

1,	
5		
. 	%
&
&$
AA283A#8A.
	*.'	,.
L..4)'.2=>>93.5@
		 
 % /		
 
%		  #%
 	,
	."K<2K3?;<H?:<.
(%
1
 '. 4 
 '. 2=>>?3. & 
 
 		  
%
	B%	
		%
."*+"928=3:K=#
<8.
G8>.8>A;M=>=K
K;
(
%% L. 4 '%
 ". 2=>>?3. 	
 
   %
/%
	
	,	. 	%
&

&A?28399#:>.
G8>.8>>9M	8>;>A#>><#>>KK#A
(, ". +. 2=>>93. 5
  5
	 % %
 
 , 5	 % 	
	. %  A2K3 ;.

G8>.88=8M8.=:?88?8
"		
#$	
!
+*'.
*."E$.
..'
(.. 2=>>A3.@%

%		 
%,5	
	/1#
	.
"6AA;2A38:9#=>>.
*. 28:KA3.5	%	1%	
%%
%."!=
=89#=<>.
*)..+
	7...4	.2=>8>3.5
	

  %
 	 , 	.*  %
 -

&$K2=3=9?#=;:.
G8>.8>8?M-.	.=>>:.>:.>8<
*1.4L,.28::;3.5	
 
%
	
%
,	%#%@%	.((G),#
			
	%		
.0 	67!

&
2*!	-76$AA283=A#KK.
*-'.'.4&# 	1. 2=>>83.5 (	


(5	G(%
	
L%1
	.6
!#8?2=#A3=;9#A>;.
G8>.8>;>M>8?:>:?>>K=>>>><;
*5."
	.%D+.4$
 .2=>>A3.&%


%
	
%

G		
	
	.#	
*-	6-($(A<;28KA>3AK<#?>.

G8>.8>:;M	1.=>>=.8=>=
*5."
	.%D+.$
 .4
.2=>>=3.$	@/

	,
	%	
%	
		%
	
	
%
%
%  	,	.%	/#
<:2:3;>:#8?.
K:
*5..
,..%%.$.$
 +4

.2=>>93.
%%
%
1		1	 
%
	,		%	
	G$
57. 	%
&
&A92K3
9K;#<:.
G8>.8>>9M	8>;>A#>>?#>==:#K.
*5.$
 .+4
,..2=>>>3.%-
,6
.
,6
GL
		.
*
.L.&&.
.'.).).)	.'.L+.!.4L
+..2=>>K3.%	 %/		
	
 
	

	.
#*$8=;G=A<H=KK.
*
 . 4 '#!	 ". 2=>>83. 
%   	 
5
	% )
	 , 5	 
. %
 <283 =A#A?.

G8>.8899M8A?=A?8A>8>><>>8>>A
*
'.*.4*..28::93.!6G	
	


	.\& !6G   	 
 
	%

%
!
].	 G	

		7.
*
 . "		
#$	
 !.''.. *	
 . 

*.+.	..4'
 (. 2=>>93.
%		
%
	%
	
	5		
. 	%

&
&A9G8<A:H8<K:.
*.'D
5.28:;=3G&)
%

% (%.
-=8;2K<99388A;#88K8.7(G8>.88=?M	%%.98K?;::
*-&.*.	."		
#$	
!.$.4
	F&.2=>8>3.%#	%
%,5	
	
 	  ,  # 	% 
.!".8	 	0
'	!"$8=82:38K8>#8K8:
*	
 . 	
 . "		
#$	
 !  &.
' '.#. !1 . "		 *.  . 2=>>:3. !


+%

    5
	%	 , 5	 %
	
	.   	 %
  &
 & A:2?3
:A;#:K<.
G8>.8>>9M	8>;>A#>>:#>9>>#>
<>
*E	".2=>>?3.4
	
	



	1			.		

&%

.
%". 
	*.(.4+!.2=>>K3. 
#@	1
1
28:<;3G
@%
,

.#*+888
;;>#:8A.
+.2=>>>3V
%	5		
# %

5	.0(5.* .$
.
,2	3%-
.
,6
G&L
		.
.11..L
".4L1.2=>>>3.
	


(#8>L10	
5	
.%
K28388#=;.

G8>.8899M8A?=A?8A>>>>K>>8>>=
	F&*		!.	."		
#$	
!#

&4*-&.2=>>:3.5
		
%
,5		
.(#;=2A3A>8#9.
G8>.8>8?M-.
1
	%
.=>>:.>:.>>K
	F&. 2=>>;3.!	9

% 
.
%
		
	

	.
	5.'. 7.4L&..2=>>K3.
%		I


 J.   ! - ;28=3 <=;#AA. 
G8>.8>8?M-.
%	.=>>K.8>.>>8

.+'.
5.28::K3.5	
	% ,#	G
5 	 	

  
	% , 
 %	 
 	
,
		1	
	
	. 	%

&
&=KG?<:H?;<

)..4

!..2=>>83.C
	
	%	
	.%
 	/8><283A?#;.

+	.1%.

!..)..
..%	
5.  . 2=>>>3.&	
	%
1	
	%#%G 
		
	
%%
%
@%			
%,
	%
	. 	%
&
&A>2A3
=><#=A.
<8

	. 2=>>93.	 
 


+%
2
9	
%	  .5%%
		
	
7.
'%
 ".4'%L. 28:9;3.$	 P%	 
 	%%


%			.#7#=K2A3=<A#9.
'(.2=>>A3.%
%



/%	%
Z

DD
%	
	.(6
;<2A3K<8#K??.
G8>.8>8?M>>:A#:AKT2>A3>>>9>#8
'		
..)
		5.2=>>A3.%%1!!G'

(
 1  , 5	.    &
 
6&9888#8KK.
''.#.*'..#."		*.!1.)
+."
	
+.'..2=>883.5		%	
	%%

'#($#&+
%
	
,'#<%G

%	. 	
%
%
	!%#<>2?3<;A#<:=.

G8>.8>8?M-.-%.=>88.>K.>>8
'%L  '%
 " 28:9?3  	  	 
%	. 
=?KG9K?H9K;
'%(
	..+%#%5..41"..2=>>?3.
 	
%
1	G@%	 
%1


%


%/		
		.&
-
:2A3=:<#A>=.
G8>.8888M-.8K?9#9?;9.=>>?.>>K:=
'.4'	".28::A3.
,	,	Z
%*+	"$8?A?:HK>=.
'	,%"4
1	
".5.2=>>;3.	
			
%

		
%		#%
	,	. 
	%
&
&$ A;2;3 8K;<#:;. 
G8>.8>>9M
	8>;>A#>>9#><=;#K
'

. 
/".".2=>>K3.

V0
%
/	%
#."8?8=AH8=K.
G8>.8>:9M>>>>89<?#=>><>=>;>#
>>>>:.
<=
'

!.5.(,".+...*.5..4%D+.&.
2=>>;3.5
	
%		%,,
		%
	
	. 	%
&
&A;2938AK:#<;.

G8>.8>>9M	8>;>A#>>9#><=8#
'

.,	
'.
Q	(.1).4)%".2=>>?3.!%
%%
	G%	
	%
%
. 	%
&
&A?283=9#KA.

G8>.8>>9M	8>;>A#>><#>>K>#9
. D
'..  ". 4 5
	 +. 2=>>?3. 

 
 

G1
D 		 
  
#
,



	
.-!%		"
82A38:K#=>=.
G8>.8>:AM	%M	>A>
.'.2=>>93.!1


.-2,6
.6.3A8?2<;=93
8>>=#<.
G8>.88=?M	%%.88A?:A>
#
&
 ".!. 6	
#7-&. 	 .
*E&."EE(.4
.2=>><3.1-%%%


@%	1		1		1%	1
1	  	 , 5	 	
. (!  < =>.

G8>.88;?M8K98#=KKT#<#=>
	.5.4+.2=>>K3.51

#%
%
%
	B%	5	0		
.%	"<<2K3
<<;#?=.
G8>.8>>=M.=>>A8

1. .)
%"..!.L@	.4
*.2=>>:3.
!#
			
%,%
%%
%
	%	%	
	. 	!##$
%&$<>293;AK#K=.
G8>.8888M-.8K?:#9?8>.=>>:.>=>9A./
71.'.4+%$..2=>>93.&		
%G




			
	
%%
%
@%	
		%	
	.#(8AA2=3A8>#=9.

G8>.8>A9M>>AA#=:>:.8AA.=.A8>
<A
71.'.4+%$..2=>>;3.%
@%	
 		
 
  	 	% 	
	G &



		.
%
	%%A2A3AK;#A<<.##

G8>.8>;>M89K9>:8>9>8<?A?;8
71.'.+%$..4"..2=>>;3.'



			
%,		%	
		
	


	G 


		."
K?2<38<<;#?<.
G8>.8>8?M-.
	%

.=>>;.>8.>8>
71.'..4+%$..2=>>93. %
%G1
%
%%%	%%




/		
	.
-"$=2A#K38?9#9;.
G8>.8>;>M89K9>:8>9>8A:8:KA
7D

.4'"..28::?3.5/


#	%
1
	

%	
	.(6<=2A3K88#
KAK.
7D


'.4'"..2=>>>3.'#($#@5	
G

 )
  ! 	
 
 
 #
 %
5	.%
K283=:#K?.
G8>.8899M8A?=A?8A>>>K8>>A
O'.+%+.. 
'.4'*L.2=>>A3.LD1


		%%
G P%

%@/
	

'%L%.#7#?<2K3<<A#?9.
+.+.4%
!.2=>>>3.
%
(5	

.(5.* .$
.
,2	3%-
.
,6
G&L
		.
+.7
	.'.'%
..4$
 .2=>>:3.
	

1
	  
,#%
55	 	
.
 	%
&
&A:28388<#=<.
G8>.8>>9M
	8>;>A#>>;#>?>9#8
.'.)1+.'.&
L.".!..4%D.28::A3. %


 =>#&


/ 	%. 	
#92K3==8H=A=.
<K
%
 !. L1	
 .'1'.  *. 4 )%
% .+. 2=>><3.
51

1
%		

		,	G

		1%	
,	
	%
%Z"
KA2938>KK#<A.
G8>.8>8?M-.
	%

.=>>K.8>.>>A
*.		
.".+D%"..L.L
)..4".2=>>=3.
$		%
%		. 	%
&

&$A=2K3=K:#?8.
	'.+.2=>><3.%1	1	
.
!#8:2<3A?9#A99.&
 %	.

	 '. (. 28:;>3. 7 
 
.    	 

#A=A#=<.
+(.2=>>A3.
	
	
	
	%
	%.( &
 =<2A3 8??#89=. 
G8>.8>8?M>A;9#
9?>K2>=3>>8:8#=
+
5.,".1+.4
'.2=>>:3.%

%
		%	
.#
-. 	%
#-2%#-=>2883
8A;;#:A.
G8>.8888M-.8K?9#:=;>.=>>:.>=K<K
+1.'.)
,.."
	.4'.2=>883.)+
G %	
				%
5	. 	%
&

&
G8>.8>>9M	8>;>A#>88#8=??#8
+DD
L .L	$4 
		.28::?3.

%
/
%




%
	.(*!(*
A2=38A8#K8.
+DD
L.4.2=>8>3.&%



#


%%G
		
	."*+"$
882K3=?K#9K.1	L
.
G8>.8>A;M=;><
+DD
L. 11#	
'.4
.2=>>:3.'

	
%%%."$<283.
G8>.8>A;M%

<<
+
	.".47D

.2=>><3.5

G,
,
,1
		

	%
	Z5%%,
%%. 
	!##$%&$K?28=38=<<#
?;.
G8>.8888M-.8K?:#9?8>.=>><.>8KA8./
+		"."
.4

).28:::3.&,
%/%%%	%
,	G%
	
%
/%	%
		
.
 	%
&
&=:2=38>A#8=.
+		
. 
/".".),5.).5	%&.L
	.4'


.2=>8>3.'		

%		 %,	G#	
%%

#	

		

.%
*
M#M.
G8>.8>>=M.8<=
+
'..4&
,	5.'.2=>>;3.%%			
 

%
  
	, ,
 	 	%
	
	. 	%
&
&$A;2938A98#
;8.
G8>.8>>9M	8>;>A#>>9#><=<#9
1..+'%,"..*5.
.".4$
 .2=>>83.
%
	
%%	%	

	%		,#
%
	5		
. 	-$6$
4*$KK2<38>:9#88<.
".(.		
$.	1..4..2=>>93.
		
%	G
,%
%	 	
	%
%


		%%
.!!8928>3=A;9#::.

G8>.8>:AM%%
M18K9
%".70)".+	*.)%7.5	
".4#)".
2=>>>3.'


%			G%

		@%%.
"$8828=3=9?<#9.
1..4
%(.28:<K3.$	%
1

	%1

	. 	%-	%
$=?2=3$=8=#=8<.
D.2=>883.,%

	
		%	
.(
 AK==K<?#=K<?.
G8>.88A?M1-.=K<?
<?
&# 	1.+4
.2=>>=3.
%

5	.6AA<#A?K.
&
&.5	+..5.4	1L.2=>>;3.$		%%
1	

 
%   ?#
#
 	.! 8>;2A3 ;<>#<.

G8>.8>8?M-.%

.=>>;.><.>>:
&		".4L).2=>>A3. %
%		
	%	,	%
	
G&	
%

	%	.(!<=2A3
=;<H=:K.
&
	
'.4 '.".28:;?3."

 .!
&
$<92?38K<K#?A.
$
	#)	
 !. !	 (.'. 6
 . 4 ' *.L. 28::;3. !


%	
		%%
.#
7#?>2?3:=?#K>.
$
 . *5. 2=>>>3.
	% (			 5	
. (
%-
!	.*5.$
 .4
,.2=<#983.&
L
		,6
.

7D
 28::A3. 0!&9:; ! 	 
(&
	%
+	%.LG7.
	.28::=3."+"+.&	)

	,6
.
	"..L.'		
...".)
		5.4
&.2=>>K3.
$	#

	%
	.*
&
&$=<2?3<<:#9<.
G8>.8>8?M-..=>>K.>8.>>;
.28:;83.5	0		
G%%%%
.#
882>8388<#8=:.
